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SUMMARY

In November, 1935, the Nationdl Inditute far Oacupetiond Sefety and Hedlth (NIOSH) wes repuested to evelugte
gyandeexpoaresto anpoyesswho pafam ador brightening for jewery. Thecompeny hesrecantly begun ador
brightening jewdry with anew boming tedhnique and was concamed abaut patentid hedlth hezards assodaed with
theprocess

On Deoamba 17, 1985, anevironmeantd aurvey waspafamed inthejendry brightening department & Vimer
Coporation. Sevenar samples oneparsond bregthing zong and 9x aeasamplesweare adledted to meeare
arbomeconoanraions of cyanide. Sampling imeswearegopraximetdy 60to 75 minutes Wipesamplesweare
odleted inddethedovelbax to deradaizetheamount of cyanide contamingtion in thedhember bforeand diter the
brightening procedure. Additiond wipesamplesweredso odlledted & locaions outside the brightening dnamber.

Persond bresthing zone and areadir samplestaken for oyanide (range 0008 - 0.004 mg/MP) weredl lesstrhenthe
OSHA TimeWeighted Average Sandard (TWA) and the ACGIH TWA aitgiadf 5mgMe. TheNIOSH
aitaiais5 mgM?3for al0minutepaiod. Thewipesamplestakeninsdethednamber befarethe brightening prooess
ranged from 001 to 16,0 ug veras 0.6 to 56.0 ug ater theprocess: Wipe samplesaround thework ares, ranged
from002- 320ug. Thesufaceareafor eech wipesamplewas gopraximady 50 squareindhes

Onthebedsdf thear monitaring resuts it was conduded thet aheelth hezard did nat exigt from arbome cyanide
exposreduing thesudy paiod. It wesdeemined thet resdud cyanidewespresant insdeand ousdethegove

bax, and therefare, contamingtion through thekinispossible: Recommencitionsfor reduding patentid expoaure
fromgyandeaeinduded inthisrgpart.

KEYWORDS SC 3911 (Jandry, Siveware and Hated Ware) cyanide, cdlar brightening.


adz1
On the basis of the air monitoring results, it was concluded that a health hazard did not exist from airborne cyanide
exposure during the study period. It was determined that residual cyanide was present inside and outside the glove
box, and therefore, contamination through the skin is possible. Recommendations for reducing potential exposure
from cyanide are included in this report.

http://www.cdc.gov/niosh/hhe

INTRODUCTION

TheNaiond Inditutefor Oooupetiond SAety and Hedlth (NIOSH) recaved arequest in November, 1985, froma
rgresnidived Vimer Corparation, Boulder, Cdorado. Therequest wassuomitted by menegement their primary
concemwasthe patentid oooupetiond hedlth hezards assodiated with cyanide usad during abrightening processfor
jewdry. Air monitoring and wipe sampleswereteken in and around thegove box whare the brightening processis
pafomed.

Theresitsof theevaugion were presanted to thereguestor asthey becameavallddle Recommeandationsto reduce
potentid equoareswaregiven to manegamat duing thesurvey and theseareinduded inthisrepart.

BACKGROUND

Vimar Corporaion, Boulder, Cdaradbisajendry manufadiuring compery. It hesbeaninbusnessfor over five
yearsand the company hesgroan from afew employessto gooraximatdy twenty. With theinareesad prooudtion,
the compeny hescontinuelly improved onthe quiity of itsjewery meking prooess 1n1985, Vimar purdnessd agove
box exhaud sygem to improve on the ssfeuiardsto the employess during thejenery brighteningbombing process
During thisprocedure, sodium cyanideand hydrogen paraxideinteract to eich thejenery and literdlly bomb the
aufeced themaaid, thusprovidng abighter finish

Nomly, thisproosdureis paformed on awark benchwith no ventilation and ather contrdsto dimingte

expoares Theprooedureiscaled bombing because of theexplasve adionsthet tekeplace. Thissduionisvay
udablead thereadtsareditenvary mixed Incassswharethednamicd adionisdlowed togotoofar or theproper
mixture hes nat bean medk, the sdlution may expladefrom the container, posing asddy threet to the gperatar.

With theaddition of thebombing dhamber, thehezard to theemployeeisnow gretly reduoed. Theenployeeis
required toweer latex rubber govesand an goron to ramove the cyanide from sorage; whiletrangparting the meterid
tothegovebox drambar and whilemeeaLring the cyanide priar to the brightening proosdre. Oncethedhamicdsare
inddethechamber, the cabingt seshisdosed and thedhamical mixingbegins: After thebormbing procedureis
complete, thejendry isrinsad repestedly and removed. Asalfind precaution, dl Sugpected equipmant andlor
metaidsbathinand ouddethediambe arerinsad andlor slbomearged inaweatar/diaine solution (PH:105) to
neurdizeany resdud cyanide Thecyanidelbomiing roomislocked whennat in useto diminete unfarseen hezards

Besdesthe parsond pratedtive dathing destribed above, theglovesinthe chamber areingoected dally for damege
Thedovebox exnaug sygamisrated a 1200 ahicfet par minuie Themekeupar flow raesadatanedinthedats
onthesdedf thechamber bath ranged from 1200 to 1800 feet par minutewith the sssh dossd.

SAMPALING DESGN AND METHODS

Svenar sarpes oneparsod, and Sx ganard aeasampesfar oyanidewere adllected during thejewdry
brightening procedure. Thesesamplesweare adlledted by draving ar through cdluloseeser mambranefiltersat aflov
raed 15litersper minuteover asampling paiod of 60- 75 minutes. Smilar membrane peper was o ussd duning
threwipesampling Thesufaceaeafor eschwipesamplewas goproximatdy 50 suareinches (2 inchesby 2fed).



Each o thear andwipe samdeswereandyzed usng NIOSH Method S250, madified by usedf the Tednidan
Auo-Andyzer for deedtion.

Anevdugtion o thepersond pratedivedathing, work process and exheud ventilation sysemwas dso condudied
aduingthesunvey.

EVALUATION CRITERIA

A. Bwviromaid

Asaguidetotheevdugtion of the hezards posed by workplace expoares NIOSH fidd 3&f enploy
environmantd evduation aitaiafor asssssmant of anumber of demicd and physcd egats Theeaitaiaae
intended to suggest levd s of expoaureto which most workersmay beexposed up to 10 hoursper day, 40
hoursper wesk far awarking lifeimewithout expariendng adversehedth effedts Itis hovever, impartant to
notethet nat dl workerswill be pratected from advarse hedlth efedtsif thar exposresare maintained bdow
theelevds A smdl percantage mey expaience adverse hedth effectsbecause of individudl susogptibillity, a

preexisingmadicd condition, andlor ahyparsastivity (dlegy).

In addtion, some hezardous subdances may adt in combingtion with ather workpleoe expoaures theganerd
evironmat, or with medications ar parsond hehitsof theworker to produce hedlth dfedsevenif the
oooupetiond expoaresarecontrdled a thelevd st by theevdugtion aitaion. Thesecombinad effedsare
often nat consderad intheevaugtion aiteria. Also, some Sbdianoes are aosorbed by direct contact with the
skinand mucousmemlranes and thuspatentidly incressethe ovadl exposre FHrdlly, evdugtion ariteriamey
dengeove theyearsasnew infanmetion onthetaxic effedtsof an agant becomeavalade

Thepimary sourcesdf evironmenid evduation aitaiafor thewarkplaceare 1) NIOSH Qritaia
Documentsand recommandations 2) the Amatican Confarenced Govermantd Indudrid Hygenigts
(ACGIH) Threshdd Limit Vdues(TLV'9), and 3) the U.S Departmeant of Lebor (OSHA) cooupetiond
hedth dandards Often, the NIOSH recommendationsand ACGIH TLV 'saelowve thenthe
caregponding OSHA dandards Bath NIOSH recommendationsand ACGIH TLV'suaLely arebessd on
morerecat infometion then arethe OHA dandards The OSHA dandardsdso may berepuired toteke
into acoount thefeeslity of contrdling expoauresin vaiausindLerieswherethe agantsare used, the
NIOSH-recommended expoaurelimits by contrad, are besad primarily on concamsrdaing to the prevertion
of cooupetiond dseese Inevduating theexposurelevdsand the recommendationsfor reduaing theselevels
foundinthisrepart, it should benoted thet indudtry islegelly required to medt thoselevd s padified by an OSHA
dandard.

A imewdghted average (TWA) exposurerdasto theavarage arbome conoantration of asubdanceduing a
nommd 8- to 10-hour warkday. Some sUbdtanceshave recommeanded hort-tem expoaurelimitsor calling
vaueswhich areintended to supdlamant the TWA wherethare arerenognized taxic effedsfram high
dattamepoares Thecurat aitaiaandior Sandardsfor cyanideareasfdlows



VI.

Environmantd ExposureLimits
8Hour TimeWeadhted Avarape (TWA)
adfor shart tarm expoares

Cyanide OSHA 50mgv
NIOSH 50mgM?
10min adling
ACGIH 50mgM?
(ddn)

myM2 =milligansof SLgancepar abicmeter of air
ACGIH = inrdestothepatentid contribution to the ovardl expoaure by theautaneousroute

B. Toxiodogy

Cyanideiswdl knownasan aoute, fadt ading poison. It canbedesribed assingdousinthat itstoxicadion et
high concantraionsis o rgpid thet itsador hesno vdueasawaming. At lover conoantrations thesense of
ardl may providefarewvaming. Theprimery routesof entry fram oocupetiond expoareareinhdation and
aosorption throughtheskin. Absorption by ether routeisrgpid. At low levdscyanide can produce weskness
heedledhes confuson, neussg, resairdary, eye, and kinimitaion. At higher levdsit can causeagohyxiaand
deeth. Organsfedtad indudethe cardiovasoular and cantrd nervous sydtians liver, kidney, and skin.

TheAmaican Conferencedf Govarmentd Indudrid Hygenigshave placed aSKIN natationongyanide
Thisrdastothepatentid contribution to theoverdl expoareby the cuianeousroute: Thisindudesexpoaure
viamuoous membranesand eye, gther by theairbamerroute, or more particulaty, by direct contect with the
ubgance

RESULTSAND CONCLUSONS

Air monitaring resutsteken during the surnvey did nat confirm the pressnce o cyanided levdsthet would presata
hedlth hezard (levelsof oyanideranged from 0008 to 0004 mgM2.. Wipesamplestakenin and around thework
aeaspest theposshility of anexposre Thepatantid far an expoaureby ether inhdaion andlor skin gosorption
weslikdy priar totheglovebox tecdhniquenow bangused. Thisisegpaddly truedueto the unpredidiabdlereetion
which canteke dlace during the mixingbombing process

Basad ontheevironmantd ar samplestaken during theinvetigetion the patentid for over-exposresdoesnat exi.
Thiswesthought to bedue pimaily tothe new engineging extaust sydemingdled Therefore dl furewark with
oyanideshoud continueto be pafamed inthisexhaus sysem. Basad onthewipesamples itisdso bdieved thet the
passihility of expoaurethrough the skin can be resalveed through good housekegaing tedhniques



VIl. RECOMMENDATIONS

Thefdloning recommencetionsare provided to ess in theredudion and dimingion of expoarestothe
anpoyes

1

2

A review of theventilation sygem should be paformed anuely or asnecessary.

Rarsond pratedtive dathing should be provided to theemployessif they arerequired to pafomany
manenenceadivities (eg deaning, rgars dc) whaerethecyanideissiored ad usad Thisshaudindude
pratecivegoves gorons and resairators: Resairators should be gpproved by NIOSHMSHA and be
goadficfar usewith cyanide

SHey gogdesand faoeshiddsto pratett eyesfrom aystdsand drret galashing aredso recommended.

Aneyavash dation and sefety hower houd beimmediatdy acoessbletoworkerswharegyanideisussd or
hended Wadhingfadlitiesandweter Soud beavaladefar emargancy ue

If eye contact aoours theeyesshould beflushed with running weter immediaidy and thisprocedure continued
for & lesgt 15 minutes induding under theeyelids Oneshould contadt aphysaanimmediady.

Vima sroud goresodun gyanideinadry, wel-ventilated areaand nat doreit with addsar week dkdies

Do nat e, drirk, or smokein aresswharegyaniceispresat. Do nat hendeor dorefood o beveragesin
oyandeaess

Hrd adkitsshoudbeavalade They shoud cortainaminimumdf 48 (samples), eech of 03 anyl nitrate
Theseshoud bereplaced hiamuely to esrethar patancy.
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TABLE1

BREATHING ZONE AND AREA AIR CONCENTRATIONS

FORCYANIDE
Vimar Caporaion
Boulder, Cdorado
Decamboer, 1985
AREA/IOB SAMPLING TIME myW
DESCRIPTION (MINUTES) CYANIDE
Persord 16 0003
Mixing Cahinet Is) 0004
GloveBax - Ousceldt 60 0004
GloveBax - Ousderight 60 0004
GloveBaox - Indceldt 60 0004
GloveBox - Insderight 60 0004
GoveBox - Exrat pipe 60 0004
EVALUATION CRITERA: (mgVd) OHA 50(TWA)
ACGIH
NIOSH 50 (10minutes)
LABORATORY LIMIT OF DETECTION: (uysample 001 ugyML

myM® = milligrams of ubdtanceper audic meter of &ir.
uysampde=micogarspa sarpe

TWA =TimeWadted Avaage

ML =Miaogarspe mililiter



AREA/JOB
DESCRIPTION

PreBrichtening Process

GoveBox - Ingdebattom
GoveBox - Insdeoater
GloveBaox - Inddetop
Resdud rinse- charmba weeh

Podt Brichtening Prooess

GloveBaox - Ingdebattom
GoveBox - Inddeloantea
GoveBox - Ingdeftop

Addtiond WipeSanples

Govebox ar vats

Extgior goves(irddegoveboy)
Extarior goves(ousicegovehox)

Insdecyanidedoragecabing
Topof cyandescdes
Mixinggoves

uysarpe=Miaogarspa sarpe

TABLE2

CYANIDEWIPE SAMPLES
Vimar Capordion
Boulder, Cdorado

Decambe, 1985

wsnde
CYANIDE

003
005
160
001

0.06
400
6.0

005
002
057
05
320
46



